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Introduction

T he porcupine (Erethizon dorsatum) is a nocturnal quill-
bearing rodent common throughout North America 

(1,2). Porcupines are often found in forests and shrubby 
ravines (3). Quills cover the entire body of the porcupine 
(3). When threatened a porcupine will face away from its 
aggressor with erect quills and slash at the attacker with 
its tail (3). The loosely rooted quills detach from the 
porcupine on contact (3). The tip of each quill is covered 
with backward-pointing barbs. Beyond the barbed tips, 
the shaft is smooth and hollow. A quill embedded in tis-
sue will migrate into deeper tissues rather than back out 
(1,2). Animals that are involved in a porcupine encounter 
(coyotes, wolves, dogs) often break quills off at the surface 
of their skin after the encounter (4).

Encounters between dogs and porcupines, resulting in 
quill injury, are common in regions where porcupines are 
endemic, but few papers have described the frequency 
of and outcomes in dogs receiving quill injuries (5–8). 
Reported problems include pain, local tissue irritation/
trauma, infection of tissues deep to the skin, quill migra-
tion into joints or vital organs, and complications associ-
ated with penetration of thorax or abdomen (4–9).

Untreated or incompletely removed quills may migrate. 
Migration of quills, similar to migration of other organic 
foreign bodies (grass awns, thorns etc.), can lead to sig-
nificant complications (10–12). Grahn et al (5) described 
5 cases of ocular complications due to porcupine quill 
migration; these cases included intraocular and periorbital 
migration. Additionally, 3 case reports described discover-
ies in dogs of migrating quills in the humeroradial joint 
(6), temporal fossa (7), and brain (8).

In this retrospective study, medical records of por-
cupine quill injuries presented to the Western College 
of Veterinary Medicine Veterinary Teaching Hospital 
(WCVM-VTH) over a 5-year period (1998–2002) were 
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examined to identify factors associated with presentation 
for quill removal, determine the risk of complications, 
and search for factors that might predict the occurrence 
of complications.

Materials and methods
The medical records of dogs examined for porcupine quill 
injuries at the WCVM-VTH between January 1, 1998, and 
December 31, 2002, were reviewed. Age, sex, reproductive 
status, weight, and breed of these dogs were recorded and 
compared with those of all hospital admissions for that 
time period. Also examined were date of quill injury, type 
of visit (emergency/after hours or regular hours), whether 
WCVM-VTH was the dog’s primary care facility, anatomic 
locations of quills, number of quills removed, whether quill 
remnants were suspected, use of antimicrobials, compli-
cations associated with quills, and time from quill injury 
to presentation. Previous or subsequent visits for quill 
injury outside this time frame were included for those dogs 
presenting for quill injury during the study time period, 
because repeat visits were examined for possible associa-
tion with complications. Multiple quill injury events in a 
single animal were examined separately, because each epi-
sode could have unique circumstances with different results 
and complications. Repeat visits by dogs receiving quill 
injuries could be examined in our study during records 
review. Computerized hospital admission data could not be 
adjusted reliably for multiple visits by individual animals, 
so they were based on total hospital visits.

A combination of invoices and admission time was 
used to determine if a case was seen after hours or during 
regular appointment hours. Patient records were examined 
to determine if the WCVM-VTH was the primary care 
facility for these clients. It was considered the primary 
care giver if a client had brought his or her dog in for vac-
cination or for nonemergency nonreferral health problems 
more than once.

Time from quill injury to presentation was analyzed for 
all records. The exact time was used when recorded. In 
cases where it was not recorded, time was estimated, based 
on the history and time of presentation. For the purposes 
of analysis, a history of “quilled tonight” and “quilled last 
night” when the case was presented during normal busi-
ness hours was classified as  12 h, a history of “quilled 
last night” when the case was presented after hours was 
classified as 12 to 24 h. “Quilled yesterday” or earlier was 
classified as  24 h.

Patients were classified as having complications from 
quill injury if they had been discharged after initial exami-
nation and treatment for quill injuries (at WCVM-VTH 
or other clinic) and subsequently were presented to the 
WCVM-VTH for secondary problems related to the pres-
ence of quill(s).

Exact logistic regression (PROC Log-Xact5 for SAS; 
Cytel Software Corporation, Cambridge, Massachusetts, 
USA and SAS version 8.02 for Windows; SAS Institute, 
Cary, North Carolina, USA) was used to compare the risk 
of quill injury among the 50 most common breeds being 
presented to the hospital. Fischer’s exact test was used post 
hoc to compare the risk of quill injury for individual breeds 
with that for the hospital population. The value for statisti-
cal significance for the comparison of individual breeds 
with the overall hospital population was set at P  0.005 
to adjust for the potential for type I error due to multiple 
comparisons. The association between time from quill 
injury to presentation (categorical variable;  12 h, 12 to 
24 h,  24 h), the number of quills (categorical variable;  
 30 quills, 30 to 50 quills,  50 quills), and the occur-
rence of complications were each examined by using 
Fischer’s exact tests. When the association between anti-
microbial use or number of quills and the risk of compli-
cations was examined, multilevel mixed models (binomial 
distribution and logit link function) were used to adjust for 
multiple quill injury episodes within dog (MlwiN version 
2.0; Centre for Multilevel Modelling, London, United 

Figure 1. Breeds presenting for porcupine encounters and quill encounters.   
* Over-represented breeds. “Other breeds” includes 43 breeds and crosses
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Kingdom). Unless otherwise noted, all comparisons were 
considered statistically significant at P  0.05.

Results
Two hundred and ninety-six incidents involving dogs with 
embedded porcupine quills were evaluated. These included 
12 incidents occurring outside the study period that rep-
resented previous or subsequent quill removal visits from 
dogs that were part of the study population. Two hundred 
and forty-two dogs were seen for the 296 encounters. The 
284 visits that occurred during the study period accounted 
for 2.1% of new hospital cases during the study period.

The average age of 215 dogs being presented for their 
1st porcupine encounter was 3.27 y (range 0.3 to 12.5 y,); 
the average age of the hospital population for the same 
period was 5.36 y. There were 120 females (50.6%) (29% 
spayed, 20.7% intact) and 119 males (49.4%) (26.6% cas-
trated, 22.8% intact). One dog’s gender was not recorded 
and 2 female dogs’ reproductive status was unknown. This 
was similar to all hospital admissions where 52.7% female 
(30.2% spayed, 22.5% intact) and 47.3% male (25.1% 
castrated, 22.2% intact) dogs were seen. Hospital visits for 
quill removal were 5.9 times more frequent in large breeds 
( 25 kg) compared with small breeds ( 25 kg) (95% CI, 
3.6 to 9.6, P  0.0001). Large breed dogs accounted for 
96% of cases being presented for quill removal, but only 
54% of all admissions. A total of 57 individual breeds or 
crosses were represented in the study population (Figure 1). 
Repeat visits by individual dogs for quill injury were 
censored from breed analysis. Compared with total visits 
by all breeds, Siberian huskies, rottweilers, and German 
shepherd crosses were signif icantly over-represented  
(P  0.001) for quill removal.

Dogs were treated for quills in every month of the year 
(Figure 2). There was a higher occurrence in the spring and 
fall, with 113 (38.2%) cases in September to November, 
inclusive.

Of the 198 incidents of quill injuries that were presented 
during emergency hours, 43 (21.7%) were considered 
regular clients of the WCVM-VTH. Of the 98 incidents of 
quill injuries that were presented during normal business 

hours, 17 (17.3%) were considered to be regular clients 
of the WCVM-VTH. After the data had been adjusted for 
repeat visits, the WCVM-VTH was considered to be the 
primary care facility for 44 (18.2%) of 242 dogs.

Of the 296 total visits, 288 files recorded the locations 
of quills on the dog (Figure 3). The most frequent location 
for quills was the external head and neck region, followed 
by the oral cavity. Less frequently affected were the limbs 
and truncal region. The majority of dogs, 223 out of 288 
(77.4%), had quills in multiple locations. The average 
number of quills recovered was 21.8 quills (range 1 to  
 100), but in 136 of 296 cases (45.9%), the number of 
quills removed was not recorded.

Of the 296 visits, the attending veterinarian recorded the 
presence of, or the suspicion of, additional quills remain-
ing after removal in 49 cases (16.5%). The location where 
quills or suspected quills remained included the hard pal-
ate, gingiva, mouth, nose, and face.

Antimicrobials were prescribed after quill removal in 
38 (12.8%) of the 296 cases. Duration of administration 
ranged from 5 to 21 d. Oral antimicrobials included cepha-
lexin, amoxicillin/clavulanic acid, amoxicillin, penicillin, 
and enrofloxacin. In 4 cases, prophylactic parenteral 
antimicrobials were given at the time of quill removal. 
Parenteral antimicrobials included cefazolin in 3 cases, 
and penicillin G in 1 case. Antimicrobials appeared to be 
prescribed when the attending clinician performed surgical 
incisions to retrieve quills, especially if the incision was 
subsequently sutured.

Thirty-one dogs had more than 1 episode of quill injury. 
They represented 54 of the 296 visits. A total of 31 dogs 
accounted for the 54 repeat visits. Seven Siberian husky 
dogs accounted for 18 (33.3%) of these 54 visits, with  
2 huskies accounting for 11 (5 and 6 visits per dog) vis-
its. One weimeraner and 1 bearded collie accounted for  
6 repeat visits (3 repeat visits each). The remaining  
30 repeat visits were divided among 12 breeds, with most 
individual dogs having a single repeat visit.

Complications were observed in 32 (10.8%) of 296 cases 
(Table 1). Eighteen (56.2%) of 32 cases returned within  
10 d of the initial quill removal, and 3 (9.4%) of  
32 between 10 and 21 d. The remaining 11 cases (34.4%) 
returned after 21 d, with the longest recorded interval 
between quill injury and development of complications 
being 192 d. Twenty-seven (84.4%) of the 32 cases with 
complications followed the patients’ 1st quill episode.  
Four dogs developed complications after the 2nd quill 
episode, 1 had a complication after the 4th quill epi-
sode. In 9 (28.1%) of the 32 cases with complications, 
the WCVM-VTH was considered to be the primary care 
facility. Because of the small population size, statistical 

Figure 2. Distribution of quill injuries with respect to season

Figure 3. Anatomic distribution of quills.
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significance between complications and repeated quill 
injuries could not be determined.

The occurrence of complications did not show any asso-
ciation with the location of the initial quill injury. Of the 
32 cases with complications, 26 (81.2%) had quills in the 
head and neck region. Twenty-six of the complication cases 
also had quills in the mouth at presentation; these 26 dogs 
were not necessarily the dogs that had quills in the head 
and neck region. Fourteen (43.7%) of 32 dogs had quills 
located in 1 or more limbs at presentation; and 6 (18.7%) 
of 32 dogs had quills located in the truncal region.

In the 26 dogs with quills in the head and neck region 
that developed complications, 14 (53.8%) developed com-
plications in that region. Seven (50%) of the 14 dogs with 
quills in the limbs developed complications in that region. 
One dog that had had quills in the mouth developed an 
abscess in the neck region. None of the complications that 
listed a location occurred in the mouth.

Of the 49 cases where the attending veterinarian 
recorded or suspected that quills remained, only 5 (10.2%) 
returned during the study period with a complication.

Seven of 38 (18.4%) cases receiving antimicrobials 
developed complications. After the data had been adjusted 
for repeated visits, dogs were 2.8 (95% CI, 0.84 to 5.24; 
P = 0.11) times more likely to develop complications if 
they had been sent home with antimicrobials at the time 
initial quill removal. Twenty-five (9.7%) of the 258 dogs 
that did not receive antibiotics developed complications. 
Antimicrobials were prescribed after a complication in  
14 (43.7%) of the 32 cases.

The numbers of quills removed, when noted, were not 
associated with the risk of complications (P  0.13). The 
specific number of quills or quill tips removed from a dog 
with a complication was also not recorded.

Thirty (93.7%) complications were resolved in a single 
visit. Two cases required 2 and 4 additional visits, respec-
tively, to remove additional quills.

Twenty-two (68.7%) complications were cutaneous 
abscesses in the respective regions of the previous quill 
injury (Table 1). These reactions were treated with oral 
antimicrobials, minor surgical debridement, or drainage 
of the affected area on an outpatient basis.

Six dogs were presented after a previous quill injury for 
lameness that required surgical exploration of the painful 
or swollen area to remove the offending quill(s). Two of 
these cases were presented 2 to 4 wk after quill removal 
for effusion of the left carpus. Results from arthrocentesis 
performed in 1 dog showed neutrophilic inflammation. 
A quill was located in the palmar aspect of the 4th car-
pal metacarpal joint and the dorsal region of the carpal 
metacarpal joint in 2 separate cases; a thickened joint 

capsule and reactive synovitis was noted in both cases. 
The remaining 4 dogs were treated for cutaneous cellulitis 
or abscessation.

Four dogs had periocular complications following quill 
injury. Quills were retrieved from the medial canthus  
(1 case), anterior chamber (1 case), and posterior chamber 
(1 case) of the eye and the eyelids (3 cases). Dogs with 
ocular involvement had signs and sequelae of intraocular 
inflammation: panophthalmitis, anterior uveitis, anterior 
/- posterior phaecoclastic inflammation, cataract, reti-
nal detachment, or corneal degeneration. In 2 cases with 
intraocular migration, enucleation was required.

While not considered a complication, because the 
problem developed after presentation during the original 
hospital stay, 1 dog developed a suspected quill induced 
pneumothorax more than 12 hours after presentation. 
The pneumothorax did not improve after 24 h of medical 
management. Quills were removed from the cranial medi-
astinum and cranial lobe of the lung during thoracoscopy. 
Four additional quills were removed from the axillary and 
prescapular regions.

Also not considered complications were 3 incidents of 
porcupine injury that resulted in euthanasia. In all 3 cases, 
the injuries were not considered life threatening; however, 
the owners refused further treatment and opted for eutha-
nasia. Two dogs were euthanized during their 1st visit for 
quill injury; the other dog was euthanized following a  
2nd occurrence of quill injury.

In 63 cases (21.3%), the time from receiving quills to 
presentation was not recorded; 4 (6.3%) of these cases 
had complications. One hundred and fifty-two cases were 
presented within 12 h of quill injury; 11 (7.2%) developed 
complications. Forty-nine cases were presented between 
12 and 24 h after quill injury, 4 (8.2%) of these cases had 
complications. Thirty-two cases were presented more than 
24 h after quill injury, 13 (37.5%) had complications. Cases 
that were presented between 12 and 24 h were no more 
likely to have complications than were cases presented 
before 12 h (P = 0.95). The risk, however, did increase with 
increasing time to presentation. Cases that were presented 
after 24 h were 5.2 times more likely to have complications 
than cases presenting before 12 h (P  0.001). 

Discussion
Porcupine quills are unique among migrating foreign 
bodies that have been reported in the literature, in that 
an approximate time of acquisition is known and their 
general location at original presentation is relatively obvi-
ous. In previous scientific papers examining foreign body 
migration, the actual foreign body was discovered after 

Table 1. Complications resulting from porcupine quill injury

   Number of dogs
Problem at Number of dogs Major with major
presentation with clinical signs clinical finding clinical findings Treatment

Lameness 6 Intraarticular migration 2 Surgical exploration/removal

Ocular signs 4 Intraocular migration 2 Enucleation

Localized pain/ 22 Abscess or cellulitis 28 Debridement, drainage,
inflammation/    and/or antimicrobials
discharge Total 32  Total 32
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conservative therapy had failed to resolve the initial pre-
senting problem (skin rash/swelling, vomiting, coughing, 
or limping) and further diagnostic testing or surgical 
exploration was performed (10–15). In cases involving 
porcupine quills, the quill is often suspected as the source 
of the presenting signs because of recent treatment for 
quill injury.

The overrepresentation of Siberian huskies, rottwei-
lers, and German shepherd crosses may reflect either an 
increased prey drive in these breeds or that owners of 
large breed dogs frequent off-leash exercise areas more 
often than do owners of small breed dogs. Additionally, 
the study population tended to be younger than the overall 
hospital population, which may reflect increased activity 
or decreased obedience among these dogs, increasing the 
likelihood of a porcupine encounter.

The increased occurrence of quill injuries at certain 
times of the year is likely due to aspects of dog or owner 
and porcupine behavior. Porcupines are active year round 
with peak daily activity occurring in the dusk and dawn 
hours. Porcupines are more active during the warmer sum-
mer months because of foraging or mating behavior (1,2); 
dog owners are more likely to be active outdoors and to 
visit off-leash areas with their dogs during the warmer 
months rather than in winter.

Clinicians did not record details when they were unable 
to retrieve quills. Speculation based on case descriptions 
included inability to retrieve a quill because of widespread 
distribution, depth of penetration, complete or partial 
removal prior to presentation, breakage, thick hair coat, 
obesity, or other unknown factors. The number of cases 
with suspected retained quills that returned with compli-
cations may be artificially low, if owners sought further 
treatment from another clinic or if the quills migrated out 
of the skin on their own.

That veterinarians attending to complications follow-
ing quill removal infrequently had information that quills 
or tips might have remained emphasizes the importance 
of thorough quill removal, warning owners of potential 
complications after quill removal, and having quill foreign 
bodies as a differential when presented with dogs having 
recent porcupine encounters. The lack of documentation of 
suspected remaining quills also likely reflects an inherent 
problem with the retrospective nature of this study.

Deciding that antimicrobials were necessary was not 
predictive of the ultimate development of complications. 
Antimicrobials did not appear to affect the complication 
rate. The empiric use of antimicrobials after initial presen-
tation appeared to reflect extensive surgical exploration 
or surgical wounds requiring sutures, but it is difficult to 
speculate how their use affected the complication rate. 
The level of contamination faced during exploration is 
also unknown and further complicates the assessment of 
antimicrobial use.

Most cases had quills in more than 1 location, so, to 
avoid injury and subsequent complications due to missed 
quills, a complete physical examination with thorough oral 
examination is essential.

Several factors may contribute to the significant increase 
in risk of complication for cases presenting after 24 h. The 
longer quills remain in a dog, the more time they have to 
migrate deeper into tissues making them more difficult 

to find. There is also more potential for breakage and the 
subsequent difficulty in identification. Owners may delay 
seeking veterinary care, if they remove quills at home. 
A higher rate of breakage may be associated with owner 
removal, but this is unproven. Additionally, quills become 
less rigid and more friable the longer they remain in tis-
sues, making them more susceptible to breakage during 
removal.

Patients are generally presented after hours for quill 
injuries. This may reflect owner behavior and increased 
porcupine activity at dusk and dawn. Because of the 
increased frequency of complications with a longer interval 
until presentation, clients should be strongly encouraged to 
bring the dog in as soon as the quill injury is discovered.

Fifty-four cases of repeat incidents of porcupine encoun-
ters were documented, but other patients may have been 
treated for additional porcupine encounters elsewhere. 
Owners should be warned that dogs do not “learn from 
their mistake” and that repeat quill injury episodes are 
common.

There are inherent limitations to a retrospective study. 
In this study, the largest limitations were inconsistent 
information in medical records and the unknown validity 
of the complication rate, given the potential for clients to 
seek medical attention elsewhere. However, the informa-
tion herein provides a baseline reference to use as a guide 
for treatment recommendations and prognosis for clients 
presenting dogs for quill injuries.

Economics or a weak human-animal bond may have 
played a role in the decision of 3 owners to elect eutha-
nasia rather than pursue treatment for a correctable 
condition. This further encourages client education as 
a means of avoiding porcupine encounters. Because por-
cupine encounters are somewhat seasonal, it may be 
beneficial to organize public education and awareness 
programs to decrease the occurrence of the problem. 
Informational posters on porcupine interaction safety and 
quill removal guidelines could be displayed at veterinary 
clinics and popular off-leash parks during peak times. 
Attending veterinarians could record the geographical 
location of the porcupine encounter, so that avoidance 
could be practised where trends are noted. The knowl-
edge that certain breeds are over-represented could be 
used to educate owners of these large breeds to encour-
age awareness, specific obedience training, or temporary 
leashing of dogs in high-risk areas, but any dog may be 
at risk for having a porcupine encounter. Client educa-
tion is likely the most powerful means of curbing quill  
injury.  CVJ
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The 5-Minute Veterinary Consult, Canine 
and Feline Specialty Handbook. 
Ophthalmology

Miller PE, Tilley LP, Smith FWK Jr. Lippincott Williams & 
Wilkins, Baltimore, Maryland, USA, 2006, ISBN 0-7817-
7063-7.

T he claim that this pocket book is “Designed as a quick ref-
erence for the clinical exam room…” is certainly supported 

by its content. The table of contents lists 41 different ocular pre-
sentations. These appear to cover the majority of ocular presen-
tations seen in referral practice. Each of the 41 different chapters 
is conveniently divided into 6 broad headings: Basics, Diagnosis, 
Treatment, Medications, Follow-up, and Miscellaneous. Within 
each heading are also numerous subheadings. This arrangement 
creates a framework that allows information to be presented in 
a concise and organized  manner.

There were many things I liked about this book. I was able 
to succinctly review each of the conditions and provide a list of 
differential diagnoses for each condition. What I found to be 
particularly well-addressed was the “Treatment” heading. In this 
section, a variety of current treatment options, as well as numer-
ous drug interactions/contraindications, were reviewed. There 
were also several tables that presented otherwise complicated 
topics (anisocoria, Horner’s syndrome, etc) in a readily compre-
hendible fashion, which most readers should find helpful. For 
those searching for additional information, selected references 
are provided at the end of each chapter.

That being said, my experience is that the major obstacle 
most general practitioners have involves performing a thor-
ough ophthalmic examination and interpreting what they see. 
Although nothing will replace clinical experience, this book also 
includes a chapter in the Appendix entitled “Tips on Performing 
and Interpreting the Ophthalmic Examination.” This chapter 
should prove quite useful to most general practitioners. In 
addition, several color figures are included and indexed with 
the examination chapter to help one to visualize various com-
mon conditions. Also outlined are select resources for specific 
examination tools that could further enhance the clinician’s 
viewing experience.

My only disappointment (and it is a small one) with this 
text is that the color plates are indexed only to the examination 
chapter, and not also to the initial list of 41 ocular conditions/
presentations that represent the bulk of the text. I believe that 
being able to visualize indexed pictures to the word descriptions 
of the 41 conditions would increase the reader’s ability to arrive 
at the correct diagnosis.

Would I recommend this book? Definitely. Should it be your 
only ophthalmology resource? No. But if you included this with 
a good ophthalmic atlas, as well as a general ophthalmology 
textbook, I believe you would be well-positioned to deal with 
many of the routine ophthalmic cases that come your way.

Reviewed by David Tinsley, DVM, MS, Diplomate ACVO, 
Ophthalmology Referral Service, Alta Vista Animal Hospital, 
Gloucester, Ontario K1T 1M9.
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